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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Pro-
visional Application No. 63/331,935, filed April 18, 2022,
the entire disclosure of which is incorporated herein by
reference.

FIELD

[0002] The present disclosure relates generally to
forming and bonding substrates via vibrational energy
and more specifically relates to cooling methods and ap-
paratuses for ultrasonic forming and bonding of sub-
strates.

BACKGROUND

[0003] The discussion of shortcomings and needs ex-
isting in the field prior to the present disclosure is in no
way an admission that such shortcomings and needs
were recognized by those skilled in the art prior to the
present disclosure.
[0004] Sources of vibration energy in combination with
an anvil may be used to create bonds in substrates con-
veyed therebetween and/or to create surface features in
substrates conveyed therebetween. Surface features
may include projections or hooks, as may be useful in
hook and loop fasteners.
[0005] More specifically, sources of vibration energy
in combination with an anvil may be used to create bonds
in substrates conveyed therebetween. Examples of sub-
strates bonded together by sources of vibration energy
in combination with an anvil may include but are not lim-
ited to nonwoven materials and films of various types,
which will be discussed in greater detail hereinafter.
Bonds may be formed between nonwoven-nonwoven,
film-nonwoven, or film-film. The sources of vibration en-
ergy may use ultrasonic energy. The source of vibration
energy may press against the substates to melt, to soften,
and/or to deform a portion of the substrates where a bond
is desired. The anvil may have a bonding nub around
which the substrates are melted. The bonded substrates
may have many uses, including but not limited to com-
ponents of absorbent articles.
[0006] Additionally or alternatively, sources of vibration
energy in combination with an anvil with a plurality of
projection recesses formed therein may be used to create
projections or hooks in substrates conveyed therebe-
tween. Examples of substrates include but are not limited
to films and/or nonwoven materials. These sources of
vibration energy may use ultrasonic energy. To form the
projections or hooks, the substrate(s) may be conveyed
through a nip between a source of vibration energy and
an anvil with a plurality of projection recesses defined
therein. The source of vibration energy presses against
the substrate to melt, to soften, and/or to deform a portion

of the substate into a deformable film that may flow,
stretch, and/or otherwise deform into the plurality of pro-
jection recesses. The substrate(s) may then be moved
out of the nip and the substrate may be removed from
the anvil, resulting in a substrate having a plurality of
projections or hooks in some regions, melted substrate
around the projections or hooks, and/or normal nonwo-
ven or film in other regions (non-melted regions). The
plurality of projections may form one side of a touch fas-
tener for an absorbent article.
[0007] Without being bound by theory, vibration energy
may create a polymer flow or deformation into the pro-
jection recesses and/or against the nubs by heating a
nonwoven and/or film via hysteresis losses from repeat-
ed compression and expansion of the polymer material
in response to the vibration energy. A sonotrode, or ul-
trasound horn, may press against the polymer material
with sinusoidal motion of the working surface of several
tens of microns amplitude and a frequency of typically
20-40 kHz. Due primarily to high shear rates from high
frequency compression, and aided by elevated temper-
ature, the polymers exhibit shear thinning and flow more
easily due to a lower apparent viscosity. The process is
inherently inefficient, which may be due to impedance
mismatches between the titanium or aluminum sono-
trode and the low modulus polymer. Some sources sug-
gest that only about 12% of the applied energy goes into
melting the polymer. Due to the high cycle rate, sono-
trodes for continuous duty nonwoven or film applications
are typically titanium, which has excellent fatigue resist-
ance, but poor thermal diffusivity.
[0008] Unsatisfactory results, including rips, tears, and
holes in bonded or formed substrates have limited the
applicability of ultrasonic bonding and forming processes
at the high throughputs and line speeds required in the
absorbent article industry, and other industries. A need,
therefore, exists for methods and devices useful for ul-
trasonic forming and bonding of substrates in the absorb-
ent article industry, and other industries.

SUMMARY

[0009] Various embodiments solve the above-men-
tioned problems and provide methods and devices useful
for ultrasonic forming and bonding of substrates in the
absorbent article industry.
[0010] Various embodiments relate to a method of
manufacturing portions of absorbent articles comprising
conveying a substrate through a nip formed between a
first device and a second device, transmitting vibrational
energy from the second device toward the first device
via the nip to alter the substrate, providing a projection
extending from the second device, cooling the second
device by transferring thermal energy from the second
device to the projection, and conveying a chilled fluid
over the projection to cool the projection. The projection
may be in thermal communication with the second device
and may be positioned proximate to a working surface

1 2 



EP 4 265 400 A1

4

5

10

15

20

25

30

35

40

45

50

55

of the second device. In addition to providing the projec-
tion or as an alternative thereto, various embodiments
relate to a method that may comprise providing a cavity
in the second device proximate to a working surface of
the second device, conveying a chilled fluid through the
cavity. and cooling the second device by transferring
thermal energy from the second device to the chilled fluid.
[0011] Various embodiments relate to an apparatus for
altering a substrate for an absorbent article, comprising
a first device, a second device configured to transmit vi-
brational energy toward a nip formed between the second
device and the first device, and a projection extending
from the second device. The projection may be in thermal
communication with the second device and may be po-
sitioned proximate to a working surface of the second
device. The projection may be configured to cool a work-
ing surface of the second device while a substrate is con-
veyed through the nip to be altered by the vibrational
energy. In addition to the projection or as an alternative
thereto, various embodiments relate to an apparatus that
may comprise a cavity in the second device proximate
to a working surface of the second device. The cavity
may be configured to convey a chilled fluid through the
second device to cool a working surface of the second
device while a substrate is conveyed through the nip to
be altered by the vibrational energy.
[0012] These and other features, aspects, and advan-
tages of various embodiments will become better under-
stood with reference to the following description, figures,
and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Many aspects of this disclosure can be better
understood with reference to the following figures.

Figure 1 is a schematic cross-sectional side view
illustrating an example of an ultrasonic forming ap-
paratus, which may benefit from the cooling methods
according to various embodiments.
Figure 2 is a schematic perspective view illustrating
an example of an ultrasonic bonding apparatus,
which may benefit from the cooling methods accord-
ing to various embodiments.
Figure 3 is a still frame photograph from an infrared
video observing an ultrasonic forming system.
Figure 4 is a photograph showing burn-through re-
gions in the substrate from Figure 3 after passing
through the nip and being subjected to the localized
overheating region.
Figure 5 is a schematic diagram illustrating an ex-
ample of an unsuccessful air-cooling system.
Figure 6A is an example according to various em-
bodiments illustrating a schematic cross-sectional
diagram of a method for manufacturing portions of
absorbent articles and an apparatus for altering a
substrate for use in an absorbent article.
Figure 6B is an example according to various em-

bodiments illustrating a schematic perspective view
of a method for manufacturing portions of absorbent
articles and an apparatus for altering a substrate for
use in an absorbent article.
Figure 7 is an example according to various embod-
iments illustrating a second device having a plurality
of vertical projections disposed thereon proximate
to a working surface or contact point of the second
device.
Figure 8 is an example according to various embod-
iments illustrating a second device 102 having a plu-
rality of horizontal projections disposed thereon
proximate to a working surface or contact point of
the second device.
Figure 9A is an example according to various em-
bodiments illustrating a second device having a cav-
ity through which a fluid may be conveyed to cool
the second device.
Figure 9B is an example according to various em-
bodiments illustrating a second device having a plu-
rality of cavities through which a fluid may be con-
veyed to cool the second device.
Figure 9C is an example according to various em-
bodiments illustrating a second device having a plu-
rality of cavities oriented in a machine direction.
Figure 10A is an example according to various em-
bodiments illustrating the second device shown in
Figure 9A with ports attached to tubing for conveying
a fluid through the cavity.
Figure 10B is an example according to various em-
bodiments illustrating the second device shown in
Figure 9B with ports attached to tubing for conveying
a fluid through the cavities.
Figure 10C is an example according to various em-
bodiments illustrating the second device shown in
Figure 9B, having a first cavity and a second cavity
with ports attached to tubing for conveying a fluid
through the cavities in a different configuration.

[0014] It should be understood that the various embod-
iments are not limited to the examples illustrated in the
figures.

DETAILED DESCRIPTION

Introduction and Definitions

[0015] This disclosure is written to describe the inven-
tion to a person having ordinary skill in the art, who will
understand that this disclosure is not limited to the spe-
cific examples or embodiments described. The examples
and embodiments are single instances of the invention
which will make a much larger scope apparent to the
person having ordinary skill in the art. Unless defined
otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by the
person having ordinary skill in the art. It is also to be
understood that the terminology used herein is for the
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purpose of describing examples and embodiments only,
and is not intended to be limiting, since the scope of the
present disclosure will be limited only by the appended
claims.
[0016] All the features disclosed in this specification
(including any accompanying claims, abstract, and draw-
ings) may be replaced by alternative features serving the
same, equivalent, or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features. The ex-
amples and embodiments described herein are for illus-
trative purposes only and that various modifications or
changes in light thereof will be suggested to the person
having ordinary skill in the art and are to be included
within the spirit and purview of this application. Many var-
iations and modifications may be made to the embodi-
ments of the disclosure without departing substantially
from the spirit and principles of the disclosure. All such
modifications and variations are intended to be included
herein within the scope of this disclosure. For example,
unless otherwise indicated, the present disclosure is not
limited to particular materials, reagents, reaction materi-
als, manufacturing processes, or the like, as such can
vary. It is also to be understood that the terminology used
herein is for purposes of describing particular embodi-
ments only and is not intended to be limiting. It is also
possible in the present disclosure that steps can be ex-
ecuted in different sequence where this is logically pos-
sible.
[0017] In everyday usage, indefinite articles (like "a" or
"an") precede countable nouns and noncountable nouns
almost never take indefinite articles. It must be noted,
therefore, that, as used in this specification and in the
claims that follow, the singular forms "a," "an," and "the"
include plural referents unless the context clearly dictates
otherwise. Thus, for example, reference to "a support"
includes a plurality of supports. Particularly when a single
countable noun is listed as an element in a claim, this
specification will generally use a phrase such as "a sin-
gle." For example, "a single support."
[0018] In this specification and in the claims that follow,
reference will be made to a number of terms that shall
be defined to have the following meanings unless a con-
trary intention is apparent.
[0019] "Standard temperature and pressure" is used
herein to generally refer to 25°C and 1 atmosphere.
Standard temperature and pressure may also be referred
to as "ambient conditions." Unless indicated otherwise,
parts are by weight, temperature is in °C, and pressure
is at or near atmospheric. The terms "elevated temper-
atures" or "high temperatures" generally refer to temper-
atures of at least 100°C.
[0020] "Disposed on" is used herein to refer to a posi-
tional state indicating that one object or material is ar-
ranged in a position adjacent to the position of another
object or material. The term does not require or exclude
the presence of intervening objects, materials, or layers.

[0021] "Anvil roll" is used herein to refer to any indus-
trial tool comprising an essentially cylindrical form having
a pattern or profile on the outer circumferential surface.
An anvil roll is on example of a "first device" according
to various embodiments. The first device need not be but
may be essentially cylindrical. A first device may be any
desirable shape, including but not limited to concave,
convex, or flat according to various embodiments.
[0022] "Absorbent article" is used herein to refer to con-
sumer products whose primary function is to absorb and
retain soils and wastes. "Diaper" is used herein to refer
to an absorbent article generally worn by infants, chil-
dren, and incontinent persons about the lower torso. "Dia-
per" may include taped diapers and pant-type diapers.
The term "disposable" is used herein to describe absorb-
ent articles which generally are not intended to be laun-
dered or otherwise restored or reused as an absorbent
article (e.g., they are intended to be discarded after a
single use and may also be configured to be recycled,
composted, or otherwise disposed of in an environmen-
tally compatible manner).
[0023] "Elastic," "elastomer" or "elastomeric" are used
herein to refer to materials exhibiting elastic properties,
which include any material that upon application of a force
to its relaxed, initial length can stretch or elongate to an
elongated length more than 10% greater than its initial
length and will substantially recover back to about its in-
itial length upon release of the applied force.
[0024] "Joined" is used herein to encompass configu-
rations whereby an element is directly secured to another
element by affixing the element directly to the other ele-
ment, and configurations whereby an element is indirect-
ly secured to another element by affixing the element to
intermediate member(s) which in turn are affixed to the
other element.
[0025] "Substrate" is used herein to describe a material
which is primarily two-dimensional (i.e., in an XY plane)
and whose thickness (in a Z direction) is relatively small
(i.e. 1/10 or less) in comparison to its length (in an X
direction) and width (in a Y direction). Non-limiting exam-
ples of substrates include a web, layer or layers or fibrous
materials, nonwovens, films, and foils such as polymeric
films or metallic foils. These materials may be used alone
or may comprise two or more layers laminated together.
As such, a web is a substrate.
[0026] "Nonwoven" is used herein to refer to a material
made from continuous (long) filaments (fibers) and/or dis-
continuous (short) filaments (fibers) by processes such
as spunbonding, meltblowing, carding, and the like. Non-
wovens do not have a woven or knitted filament pattern.
[0027] "Machine direction" (MD) is used herein to refer
to the direction of material flow through a process. In
addition, relative placement and movement of material
can be described as flowing in the machine direction
through a process from upstream in the process to down-
stream in the process.
[0028] "Cross direction" (CD) is used herein to refer to
a direction that is generally perpendicular to the machine
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direction.
[0029] "Thermal conductivity" is used herein to refer to
the quantity of heat transmitted due to a unit temperature
gradient, in unit time under steady conditions in a direc-
tion normal to a surface of the unit area.
[0030] "Thermal diffusivity" is used herein to refer to
the rate of transfer of heat of a material from the hot side
to the cold side - a measure of how quickly a material
can absorb heat from its surroundings. It can be calcu-
lated by taking the thermal conductivity divided by density
and specific heat capacity at constant pressure.
[0031] Where a range of values is provided, it is un-
derstood that each intervening value, to the tenth of the
unit of the lower limit (unless the context clearly dictates
otherwise), between the upper and lower limit of that
range, and any other stated or intervening value in that
stated range, is encompassed within the disclosure. The
upper and lower limits of these smaller ranges may in-
dependently be included in the smaller ranges and are
also encompassed within the disclosure, subject to any
specifically excluded limit in the stated range. Where the
stated range includes one or both of the limits, ranges
excluding either or both of those included limits are also
included in the disclosure.

General Context

[0032] Figure 1 is a schematic cross-sectional side
view illustrating an example of an ultrasonic forming ap-
paratus, which may benefit from the cooling methods ac-
cording to various embodiments. As shown in Figure 1,
the apparatus 100 may include a first device 101 and a
second device 102 with a nip 104 formed therebetween.
The first device 101 may be an anvil roll comprising mul-
tiple hook-shaped or otherwise shaped cavities 107,
along an outer periphery thereof. The second device 102
may be a source of vibrational energy, such as a sono-
trode or a vibrating ultrasonic horn.
[0033] A substrate 106 may be positioned or passed
through the nip 104. The substrate 106 may be, but need
not be limited to, a film, sheet, web, nonwoven, compos-
ite, laminate, or other form, or may be portions of a film,
sheet, web, nonwoven, laminate or substrate thermo-
plastic material, portions of which may be used as a com-
ponent of a touch fastener, for instance on a absorbent
article. In their use on absorbent article, touch fasteners
may be attached to a "side tab" or "ear" that the consumer
uses to secure the absorbent article the wearer. These
tabs may be constructed with a piece of extensible ma-
terial to allow the side tab to stretch and flex when at-
tached or when the wearer moves. The touch fasteners
may also be used in a two-point fastening system on an
absorbent article, where the component is positioned on
a landing zone or outer cover of the absorbent article.
The present disclosure further contemplates the use of
pre-formed film, sheet, web, composite, laminate, etc. as
a substrate material.
[0034] During operation, the second device 102 is po-

sitioned in close proximity to an outer surface of the ro-
tating first device 101 and in contact with the substrate
106 being processed. The first device 101 may also be
a flat plate in other forms with the substate moving over
the flat plate. The second device 102 may be vibrated at
frequencies between about 50 Hz to about 50 kHz, as
required. A portion of the substrate 106 in contact with,
or in proximity with, the first device 101 and second de-
vice 102 may be softened by the vibration energy from
the second device 102 and a desired portion of the sub-
strate may enter into the cavities 107 of the first device
to be shaped into projections 109 on the front surface of
the film or sheet 111 as the first device 101 rotates in the
direction indicated in Figure 1 by the arrows. This process
may be referred to as rotary forming. Force may be ex-
erted on the substrate 106 as it passes through the nip
104 to apply a requisite amount of pressure to the sof-
tened substrate 106 to assist its entry and filling of at
least some of, or all of, the cavities 107. One example of
the process is described in U.S. Pat. No. 8,784,722.
[0035] Figure 2 is a schematic view illustrating an ex-
ample of an ultrasonic bonding apparatus 200, which
may benefit from the cooling methods according to var-
ious embodiments. The apparatus 200 is somewhat sim-
ilar to the apparatus 100 shown in Figure 1 and all or
some of the details discussed with respect to Figure 1
apply to Figure 2. The apparatus 200 comprises a first
device 201 and a second device 102 positioned to form
a nip 204 therebetween. The first device 201 may com-
prise an anvil roll comprising a plurality of nubs 203 po-
sitioned on an outer circumference. The second device
may be identical to, or similar to, the second device 102
as described with reference to Figure 1. One or more
substrates, such as a first substrate 206 and/or a second
substrate 207 may be positioned or passed through the
nip 204 in a machine direction. During operation, the sec-
ond device 102 is positioned in close proximity to the
outer surface of the rotating first device 201 and in contact
with, or in close proximately with, the substrates 206, 207
being processed. A portion of the substrates 206, 207 in
contact with the first device 201 at the nubs 203 and the
second device 102 may be softened by the vibration en-
ergy from the second device 202, thereby bonding the
substrates 206, 207 together to form a bonded composite
209 comprising a plurality of bonds 211.

Discovery of Localized Overheating and Deformation

[0036] A serious need has been unexpectedly discov-
ered for cooling methods and devices useful for ultrason-
ic forming and bonding of substrates. In this context, it
has been discovered that the second device (for exam-
ple, the sonotrode), which is normally stationary except
for vibration, is susceptible to localized heating above
the melting temperature of the polymer, which may lead
to burn through in substrates where the second device
may actually push through the molten polymer and di-
rectly contact the anvil. Equipment damage and substan-
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tial product quality defects such as large tears in sub-
strates may occur in such cases. This burn-through prob-
lem limits the applied energy from a second device, such
as a sonotrode, which in turn limits the line rate and
throughput when making substrates. To process absorb-
ent articles, and other goods, economically, very high
line rates and throughputs are critical.
[0037] More specifically, it has been unexpectedly dis-
covered that second devices, such as sonotrodes, may
overheat in a small region adjacent to the projection or
hook patch or bonded area. This localized overheating
may lead to unintended melting, holes, and/or tears in
the hook patch, or around the hook patch, or around
bonded areas. It has further been discovered that this
localized overheating may increase as line speed is in-
creased. Frequent tears have been observed at the trail-
ing edge of the hooks patch and sometimes tear outs of
the entire patch have been observed.
[0038] Without being bound by theory, localized over-
heating appears to be influenced or caused by trade-offs
between the fatigue life and the thermal conductivity
when selecting a material or materials for construction
of the second device. Other factors may also influence
the thermal diffusivity of a particular second device, such
as a particular sonotrode made from particular materials.
These other factors may include but are not limited to the
temperature, pressure, and composition of the surround-
ing air or environment, as well as the density of the sono-
trode’s structure. Comparisons between second devices,
such as sonotrodes, comprising different materials
should, therefore, be made between similar structures
operating under similar environmental conditions.
[0039] Aluminum has a much higher thermal conduc-
tivity than does titanium. An aluminum sonotrode would
not be expected to generate a hot spot over the hook
patch or around bonded areas as readily as does a tita-
nium sonotrode. As such, the present inventors would
not expect tears when using an aluminum sonotrode
based on modeling data. A trade-off exists, however, be-
cause aluminum has a limited fatigue life, and is normally
not desired for sonotrodes in the nonwoven, film, and/or
absorbent article industry, or other industries, which must
operate at very high throughputs to be economical. The
high throughputs required may severely shorten the life
of a sonotrode with inadequate fatigue resistance.
[0040] In contrast to the hook/projection forming indus-
try, most ultrasonic bonding processes on nonwovens,
do not typically have this overheating problem until they
are performed at high rates of speed. Ultrasonic bonding
processes are typically used for bond patterns that are
intermittent, typically at about 2% coverage. As used in
this context, "coverage" refers to the percentage of ma-
terial that is melted to form a bond between substrate
layers. A typical bonding pattern for nonwoven materials
is an 8 mm by 5 mm grid with a plurality of 0.5 mm inter-
layer bonds spaced throughout at a coverage of about
2% to about 5%. Components of absorbent articles, such
as a patch comprising projections or hooks may have a

much denser pattern. For example, projections or hooks
for an absorbent article may cover a 30mm machine di-
rection by 20mm cross direction patch of over 96% cov-
erage of projections and hooks. As used in this context,
"coverage" refers to the percentage of material that is
melted to form a projection or a hook. In such applica-
tions, the energy density is much higher, and it has been
discovered that a hot spot may form on or proximate to
the working surface of the second device.
[0041] Figure 3 is a still frame photograph from an in-
frared video observing an ultrasonic bonding and forming
system 300 for ultrasonic forming and bonding showing
a substrate 306 (e.g., a landing zone for a taped absorb-
ent article) passing through a nip 304 formed between a
first device 301 and a second device 302 operating at
ambient conditions. In the embodiment shown in Figure
3, the first device 301 is a cylindrical rotating anvil and
the second device 302 is titanium sonotrode. As the sub-
strate 306 passes through the nip 304 in the machine
direction a portion of the substrate 306 is heated and
pressed against the first device 301 at a contact point
305 to fill cavities disposed at regular intervals along the
outer circumference of the first device 301, thereby form-
ing patches 308 of projections or hooks, which may be
useful as a touch fastener in an absorbent article such
as a diaper.
[0042] Still referring to Figure 3, the original photo-
graph includes an automatically generated gradient
showing differing temperatures, in which black is less
than 30 degrees Celsius, white is about 90 degrees Cel-
sius. The gradient from low temperature to high temper-
ature was automatically generated. A localized overheat-
ing region 312 is within about 8 mm to about 10 mm of
the contact point 305 between the first device 301 (e.g.,
the anvil) and the second device 302 (e.g., the sono-
trode). The localized overheating region 312 is charac-
terized by an elevated temperature within a distance of
the contact point 305. The elevated temperature of about
50 degrees Celsius or even about 70 degrees Celsius or
up to about 150 to about 170 degrees Celsius, about 90
degrees Celsius to about 120 degrees Celsius, or about
100 degrees Celsius to about 110 degrees Celsius, spe-
cifically reciting all 1-degree Celsius increments within
the above-recited ranges and all ranges formed therein
or thereby. The distance may be within about 3 mm to
about 15 mm of the contact point, specifically reciting all
0.1 mm increments within the above-recited ranges and
all ranges formed therein or thereby. In other words, the
localized overheating region is characterized by an ele-
vated temperature of about 50 degrees Celsius or even
about 70 degrees Celsius or up to about 150 to about
170 degrees Celsius within about 3 mm to about 5 mm
of the contact point 305.
[0043] The localized overheating at region 312 causes
excessive heating of the substate 306, especially at burn-
through regions 314, which may also be referred to as
tears, or holes. The tears, rips, holes, or burn-through
regions are considered defects by consumers and are
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highly undesirable. In the specific example shown in Fig-
ure 3, it was observed that the temperature of the local-
ized overheating region 312 at time the burn-through re-
gions 314 were caused was about 90 to about 120 de-
grees Celsius. The trailing edge material of the burn-
through region 314 on the patch as measured on IR cam-
era was about 100 to about 110 degrees Celsius at the
time the burn-through regions 314 were caused.
[0044] Figure 4 is a photograph showing burn-through
regions 314 in the substrate 306 after passing through
the nip 304 and being subjected to the localized over-
heating at the localized overheating region 312. The high-
speed infrared video observations of the system 300 was
the first evidence that the heating problem was one of
localized heating in a small region of the sonotrode, i.e.,
the localized overheating region 312, about 20mm wide,
rather than heating of the entire 85mm wide sonotrode.
[0045] It was further discovered that the localized heat-
ing of the second device also caused localized thermal
deformation of the second device 302, which caused un-
even and poor hook or projection formation. This poor
quality was another major limiter of line speed.
[0046] The localized deformation of a titanium sono-
trode at the localized overheating region was investigat-
ed in detail. The displacement of the sonotrode was large
enough that hooks were no longer formed in the sub-
strate. This deformation is believed to be in the range of
about 10 microns to about 30 microns.
[0047] The specific titanium sonotrode observed had
a characteristic length of 20mm in the cross direction. It
is noted that the coefficient of thermal expansion of tita-
nium is 4.8310-6 m/(m-K). A peak temperature rise of
about 140K was observed, which resulted in about a 13
micron CD length change manifesting as bowing of the
sonotrode at the contact point. The degree of deformation
was significant because the thickness of an example non-
woven substrate before passing through the nip is typi-
cally over 100 microns; the thickness of the nonwoven
substrate after passing through the nip is about 50 mi-
crons, for regions outside of any hook formation region;
and the thickness of the nonwoven substrate is only about
20 microns to 50 microns, or about 25 microns to about
45 microns after passing through the nip in regions in
which hooks or projections are formed, specifically recit-
ing all 1-micron increments within the above-recited rang-
es and all ranges formed therein or thereby.

Unsuccessful Attempts to Provide a Cooling Method

[0048] The hot spot was attempted to be addresses
using cold air blasts from a blower to generate an air flow,
piping (for cold air), and air blast hoods mounted adjacent
the sonotrode. Figure 5 is schematic diagram illustrating
an example of an unsuccessful air-cooling system 500.
As illustrated a blower 502 was mounted and directed
cold air, represented by arrows, at the second device
102. The present inventors then improved this cooling
process with a larger commercial chiller for more cooling

capacity, a larger blower for more air velocity to drive the
convective heat transfer coefficient, and nozzles which
focused the cold air on the hot spot of the sonotrode. This
design has worked for line speeds of only about 30 m/min
to about 40 m/min, which is not acceptable in absorbent
article manufacturing or in other industries. A complica-
tion of the cold air blast may be condensation 504 forming
on the sonotrode, which drips on the web. The water may
interfere with the process and causes holes or tears in
the hook patch.
[0049] Even after these attempts, a need remained for
cooling methods and devices useful for ultrasonic form-
ing and bonding of substrates.

Advantages of Cooling Methods According to Various 
Embodiments

[0050] Various embodiments provide cooling methods
and associated devices that solve one or more of the
above-mentioned problems.
[0051] Various embodiments described herein provide
cooling methods that allow for the use of sonotrodes com-
prising a material having a low thermal conductivity. As
used herein, "low thermal conductivity" refers to materials
having a thermal conductivity of less than 100, less than
50, or less than 30 W/(m-K), but greater than 5 W/m-K),
specifically reciting all 1 W/(m-K) increments within the
above-recited ranges and all ranges formed therein or
thereby. Some examples of low thermal conductivity ma-
terials that may be employed include but are not limited
to steel, steel comprising carbon, steel comprising nickel,
stainless steel, titanium, and combinations, coatings, or
alloys thereof.
[0052] Of course, a material having a high thermal con-
ductivity may also be employed, according to any em-
bodiment described herein. As used herein, "high ther-
mal conductivity" refers to materials having a thermal
conductivity of greater than or equal to 150, or greater
than or equal to 180 W/(m-K), but less than 2000 W/m-
K), specifically reciting all 1 W/(m-K) increments within
the above-recited ranges and all ranges formed therein
or thereby. Some examples high thermal conductivity
materials that may be employed include but are not lim-
ited to diamond, sapphire, aluminum, copper, bronze,
gold, silver, and combinations, coatings, or alloys thereof.
Materials such as carbon-carbon composites may also
be employed.
[0053] Alloying of various materials may, of course, re-
sult in a wide range of material densities, which results
in different thermal diffusivities. Titanium alloys, useful
according to various embodiments, may exhibit thermal
diffusivities in a range of from about 1310-6 to about
3310-6 m2/s. Steels, useful according to various embod-
iments, may exhibit thermal diffusivities in a range of from
about 2310-6 to about 4310-6 m2/s, specifically reciting
all 1310-6 m2/s increments within the above-recited rang-
es and all ranges formed therein or thereby. Aluminum
alloys, useful according to various embodiments, may
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exhibit thermal diffusivities in a range of from about
2310-5 to about 9310-5 m2/s, specifically reciting all
1310-5 m2/s increments within the above-recited ranges
and all ranges formed therein or thereby. Copper alloys,
useful according to various embodiments, may exhibit
thermal diffusivities in a range of from about 5310-5 to
about 1310-4 m2/s, specifically reciting all 1310-4 m2/s
increments within the above-recited ranges and all rang-
es formed therein or thereby. Sonotrodes according to
various embodiments may comprise a material or only
materials having a thermal diffusivity in a range of 1310-6

to about 5310-6 m2/s. Heat sinks according to various
embodiments may comprise a material or only materials
having a thermal diffusivity in a range of 2310-5 to about
2310-4 m2/s, specifically reciting all 1310-4 m2/s incre-
ments within the above-recited ranges and all ranges
formed therein or thereby.
[0054] Upon employing the cooling methods of various
embodiments of the present disclosure, a coverage of
over 70%, over 75%, over 80%, over 85%, over 90%,
over 95%, over 96%, over 97%, over 98%, or over 99%,
but less than 100%, specifically reciting all 0.1% incre-
ments within the above-recited ranges and all ranges
formed therein or thereby, is possible without causing
tears, rips, or holes in a substrate. These coverages are
possible even at line speeds of about 10 m/min to about
70 m/min, about 10 m/min to about 150 m/min, about 10
m/min to about 400, m/min, about 100 m/min, or about
300 m/min to about 400 m/min, specifically reciting all 1
m/min increments within the above-recited ranges and
all ranges formed therein or thereby for ultrasonic forming
methods and apparatuses. These coverages and line
speeds are possible even when using sonotrodes com-
prising a material having a high thermal conductivity or
a low thermal conductivity as defined herein, including
combinations and alloys thereof. Ultrasonic bonding
methods and apparatuses, which require less coverage
than forming methods and apparatuses may achieve line
speeds of about 500 m/min to about 700 m/min, specif-
ically reciting all 1 m/min increments within the above-
recited ranges and all ranges formed therein or thereby.
[0055] It is to be appreciated that the cooling tech-
niques and apparatuses according to various embodi-
ments may be applied to ultrasonic bonding in general,
including applications outside of the nonwoven, film, or
absorbent article field. For ultrasonic bonding of nonwo-
vens, burn-through often limits the ultrasonic force and
amplitude in bonding applications, which in turn limits the
energy input and line rate. Historically, ultrasonic bonding
provides excellent bond strength, a soft aesthetic, and
flexibility of pattern, but is often limited to rates slower
than the 500 m/min to 700 m/min which is common in
the absorbent article industry.
[0056] Figure 6A is an example according to various
embodiments illustrating a schematic cross-sectional di-
agram of a method for manufacturing portions of absorb-
ent articles and an apparatus for altering a substrate for
use in an absorbent article. The method and apparatus

may be similar to the method and apparatus illustrated
in Figure 5, however, according to various embodiments,
the second device 102 may comprise one or more pro-
jections 702 and/or one or more cavities 902. The cavities
may extend in the machine direction and/or in the cross
direction. A fluid, represented by arrows may be directed
at the second device 102 and the one or more projections
702. Additionally or alternatively, a fluid may be conveyed
through the one or more cavities 902. In either case, the
fluid may help to cool the second device. In comparison
to the system illustrated in Figure 5, the fluid, such as air
from a blower 502, may provide the same or similar de-
gree of cooling without causing excessive condensation.
Without being bound by theory, this improvement may
be due, at least in part, to the increased surface area
provided by the one or more projections 702, which al-
lows a warmer fluid to provide the same degree of cool-
ing. The fluid, according to any of these embodiments,
may comprise water, air, glycol, a heat transfer oil, com-
binations thereof, or other suitable cooling fluids. The
second device 102 may be covered in whole or in part
with insulation 604, such as a foam rubber sheet, paper,
or plastic. The insulation 604 may be useful to reduce or
to prevent condensation, frost, or ice from accumulating.
[0057] Additionally or alternatively, the method may
comprise conveying a first substrate 206 and a second
substrate 207 as shown in Figure 6B through the nip 204.
In which case, the step of transmitting vibrational energy
from the second device 102 toward the first device 201
via the nip 204 to alter the substrates may comprise bond-
ing the first substrate 206 to the second substrate 207
via a plurality of bonds 211, as already discussed with
respect to Figure 2. All other aspects of the method and
the apparatus may be substantially the same.

Projection(s) on the Sonotrode

[0058] Figures 7 and 8 are examples according to var-
ious embodiments illustrating a second device 102 hav-
ing a plurality of projections 702 disposed thereon prox-
imate to a working surface or contact point 305 of the
second device 102. In Figure 7, the plurality of projections
702 are vertically-aligned or extend perpendicularly to
the cross direction CD. In Figure 8, the plurality of pro-
jections 702 are horizontally aligned or extend in parallel
to the cross direction CD. A combination of vertically-
aligned and horizontally-aligned projections 702 is also
contemplated. Also contemplated are other configura-
tions in which the projections are not vertically or hori-
zontally aligned but which are instead angled or even
randomly distributed on the second device 102.
[0059] With reference to Figures 6A, 6B, 7, and 8, var-
ious embodiments relate to a method of manufacturing
portions of absorbent articles. The method may comprise
conveying a substrate 106 through a nip 104 formed be-
tween a first device 101, 201 and a second device 102,
transmitting vibrational energy from the second device
102 toward the first device 101, 201 via the nip 104 to
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alter the substrate 106. The second device 102 may be
a sonotrode. The first device 101, 201 may be an anvil
roll, such as a rotating anvil. The vibration energy may
be ultrasonic energy. The step of transmitting vibrational
energy from the second device toward the first device
101 via the nip 104 to alter the substrate 106 may be
intermittent or continuous. The method may further com-
prise providing a plurality of recesses 107, as shown in
Figure 1 in the outer surface of the first device 101. The
recesses 107 may have a shape configured to produce
projections 109 suitable for use in a touch fastener. The
step of transmitting vibrational energy from the second
device 102 toward the first device 102 via the nip 104 to
alter the substrate 106 may comprise locally softening a
portion of the substrate 106 to force a portion of the sof-
tened material into the recesses 107 to form projections
109 suitable for use in a touch fastener. It is to be appre-
ciated that the method may further comprise providing a
second projection 702 extending from the second device
102 or any number of projections 702. The second pro-
jection 702 may be in thermal communication with the
second device 102 and may be positioned proximate to
a working surface or contact point 305 of the second de-
vice 102. Without being bound by theory, positioning the
one or more projections near the contact point 305 may
help alleviate the localized overheating previously dis-
cussed. Indeed, the method may further comprise cool-
ing the second device 102 by transferring thermal energy
from the second device 102 to the second projection 702
and conveying a chilled fluid over the second projection
702 to cool the second projection 102.
[0060] Similarly, various embodiments relate to an ap-
paratus 600 for altering a substrate 106 for an absorbent
article. The apparatus 600 may comprise a first device
101, 201, a second device 102 configured to transmit
vibrational energy toward a nip 104 formed between the
second device 102 and the first device 101, and a pro-
jection 702 extending from the second device 102. The
projection 702 may be in thermal communication with the
second device 102 and may be positioned proximate to
a working surface or contact point 305 of the second de-
vice 102, where the localized heating was unexpectedly
discovered, and which is illustrated in Figure 3. Indeed,
the projection 702 may be configured to cool the working
surface or contact point 305 of the second device while
a substrate 106 is conveyed through the nip 104 to be
altered by the vibrational energy. The apparatus 600 may
further comprise a second projection 702 extending from
the second device 102. The second projection 702 may
be in thermal communication with the second device 102
and, as discussed with respect to the method embodi-
ments, may be positioned proximate to a working surface
or contact point 305 of the second device 102. The sec-
ond projection 702 may be configured to cool the working
surface or contact point 305 of the second device 102
while the substrate 106 is conveyed through the nip 104
to be altered by the vibrational energy.
[0061] The projection or projections, according to var-

ious embodiments, may be in thermal communication
with the second device. As used herein, two bodies in
"thermal communication" are configured such that if one
of the two bodies loses heat, the other body may gain at
least a portion of that heat.
[0062] The projection(s) may be integral with the sec-
ond device or separable from the second device. For
example, the projection(s) may be joined to a portion of
the second device. The projection(s) may comprise the
same material or a different material than a primary ma-
terial of the second device. The projection(s) may com-
prise a material having a high thermal conductivity as
described herein or the projection(s) may comprise a ma-
terial having a low thermal conductivity as described
herein. According to various embodiments, the projec-
tion(s) may comprise a material that has a higher thermal
conductivity than the primary material of the second de-
vice. For example, the proj ection(s) may comprise alu-
minum or brass, thereby providing a higher thermal con-
ductivity than a second device primarily comprising tita-
nium. In this context the term "primary material" refers to
the material that constitutes the majority of the relevant
regions of the second device 102 or to the material that
most influences the overall thermal conductivity of the
relevant regions of the second device 102. The relevant
regions of the second device 102 are the regions that
need to be cooled, for example, the areas of the second
device 102 in which a localized overheating or deforma-
tion is to be reduced or prevented, including but not lim-
ited to the working surface or contact point 305.

Cavity in the Sonotrode

[0063] With reference to Figures 6A, 6B, 9A, 9B, 9C,
10A, 10B, and 10C, in addition to or as an alternative to
providing one or more projections 702, various embodi-
ments may comprise providing one or more cavities 902,
912 in the second device 102 proximate to a working
surface or contact point 305 of the second device 102.
A fluid may be conveyed through the cavity to cool the
second device 102 by transferring thermal energy from
the second device 102 to the fluid. The fluid may comprise
water, air, glycol, or any suitable heat transfer fluid or oil.
The fluid type may be chosen to avoid cavitation. The
fluid may be filtered to remove impurities which may
cause cavitation. The fluid may be pressurized to prevent
or minimize cavitation. The fluid may be chilled. The fluid
may be chilled to -80°C to 20°C, -25°C to 20°C, -24°C to
5°C, or -16°C to +1°C, specifically reciting all 1°C incre-
ments within the specified ranges and all ranges formed
therein or thereby. The fluid may be chilled within 5°C,
or 2°C, of the localized dew point. The one or more cav-
ities 902, 912 may be positioned at a location proximate
to the working surface or contact point 305 of the second
device 305. The location proximate to the working sur-
face or contact point may be within about 0.1 mm to about
25 mm, or within about 0.5mm to about 15mm from the
working surface, specifically reciting all 0.1 mm incre-
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ments within the specified ranges and all ranges formed
therein or thereby.
[0064] Figure 9A is an example according to various
embodiments illustrating a second device 102 having a
cavity 902 through which a fluid may be conveyed to cool
the second device 102. The cavity 902 may have a first
port 904 and a second port 906.
[0065] Figure 9B is an example according to various
embodiments illustrating a second device 102 having a
plurality of cavities 902, 912 through which a fluid may
be conveyed to cool the second device 102. The plurality
of cavities may comprise a first cavity 902 having a first
port 904 and a second port 906 and a second cavity 912
having a third port 914 and a second port 916.
[0066] Figure 9C is an example according to various
embodiments illustrating a second device 102 having a
plurality of cavities 902 oriented in a machine direction.
A fluid may be conveyed through one or more of the plu-
rality of cavities 902 to cool the second device 102 by
transferring thermal energy from the second device 102
to the fluid. The plurality of cavities 902 may be disposed
at a location proximate to a working surface or contact
point 305 of the second device 102. The fluid may com-
prise water, air, glycol, or any suitable heat transfer fluid
or oil.
[0067] The method according to various embodiments
may further comprise conveying a fluid through the cavity
or cavities and cooling the second device 102 by trans-
ferring thermal energy from the second device to the fluid.
Figure 10A is an example according to various embodi-
ments illustrating the second device 102 shown in Figure
9A with ports attached to tubing for conveying a fluid
through the cavity 902. More specifically, a first section
of tubing 1004 may be attached to the first port 904, which
may serve as an inlet or an outlet for the fluid. Similarly,
a second section of tubing 1006 may be attached to the
second port 906, which may serve as an inlet or an outlet
for the fluid.
[0068] Figure 10B is an example according to various
embodiments illustrating the second device 102 shown
in Figure 9B, having a first cavity 902 and a second cavity
912 with ports attached to tubing for conveying a fluid
through the cavities. More specifically, the first port 904
may be connected to a first section of tubing 1008 and
may function as an inlet to the first cavity 902. The second
port 906 may be connected to a second section of tubing
1010, which may redirect the fluid to the fourth port 916
to enter the second cavity 912. The third port 914 may
be connected to a third section of tubing 1012 and may
function as an outlet to the second cavity 912. It is to be
understood that the fluid may flow in the opposite direc-
tion with the third port 914 functioning as the inlet and
the first port 904 functioning as the outlet. It is to be ap-
preciated that any number of cavities may be employed
and similarly connected to convey fluid circuitously
through the second device 102.
[0069] Figure 10C is an example according to various
embodiments illustrating the second device 102 shown

in Figure 9B, having a first cavity 902 and a second cavity
912 with ports attached to tubing for conveying a fluid
through the cavities. More specifically, the first port 904
may be connected to a first section of tubing 1008 and
may function as an inlet or as an outlet to the first cavity
902. The second port 906 may be connected to a second
section of tubing 1016 and may function as an inlet or as
an outlet to the first cavity 902. The third port 914 may
be connected to a third section of tubing 1012 and may
function as an inlet or as an outlet to the second cavity
912. The fourth port 916 may be connected to a fourth
section of tubing 1018 and may function as an inlet or as
an outlet to the second cavity 912. It is to be appreciated
that any number of cavities may be employed and simi-
larly connected to convey fluid in a plurality of directions
through the second device 102. The plurality of directions
may be the same or different.

Substrate Materials

[0070] Any of the substrates described herein may
comprise one or more layers of one or more nonwoven
materials, one or more films, combinations of different
nonwoven materials, combinations of different films,
combinations of one or more films and one or more non-
woven materials, or combinations of one or more different
materials, for example, depending on the specific pur-
pose for which they are intended. The substates may
comprise spunbond, meltblown, or carded materials. The
substrates may also comprise polyethylene films. The
nonwoven substates may or may not be hydroentangled.
[0071] Some substrates for nonwoven materials may
comprise PE/PP bicomponent fiber spunbond substates.
Other suitable substrates may comprise spunbond sub-
strates comprising side-by-side crimped fibers (e.g.,
PE/PP or PP/PP) that are bonded via calendar (thermal
point) bonding or through-air bonding. Other suitable
substrates may comprise carded, through-air bonded or
resin bonded (highloft) nonwovens comprising PE/PP or
PE/PET fibers. The substates may comprise microfibers
and/or nanofibers, optionally with other fibers. In some
circumstances, multiple layer substates may be desired
over a single layer substates (even at the same basis
weight) due to increased uniformity/opacity and the ability
to combine substates having different properties. The
layers may have the same or different surface energy.
[0072] Fibers of the substrates may comprise any suit-
able thermoplastic polymers. Example thermoplastic pol-
ymers are polymers that melt and then, upon cooling,
crystallize or harden, but that may be re-melted upon
further heating. Suitable thermoplastic polymers may
have a melting temperature (also referred to as solidifi-
cation temperature) from about 60°C to about 300°C,
from about 80°C to about 250°C, or from about 100°C to
about 215°C, specifically reciting all 0.5°C increments
within the specified ranges and all ranges formed therein
or thereby. And, the molecular weight of the thermoplas-
tic polymer may be sufficiently high to enable entangle-
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ment between polymer molecules and yet low enough to
be melt spinnable.
[0073] The thermoplastic polymers may be derived
from any suitable material including renewable resources
(including bio-based and recycled materials), fossil min-
erals and oils, and/or biodegradable materials. Some
suitable examples of thermoplastic polymers include
polyolefins, polyesters, polyamides, copolymers thereof,
and combinations thereof. Some example polyolefins in-
clude polyethylene or copolymers thereof, including low
density, high density, linear low density, or ultra-low den-
sity polyethylenes.
[0074] The thermoplastic polymer component may be
a single polymer species or a blend of two or more ther-
moplastic polymers e.g., two different polypropylene res-
ins. As an example, fibers of a first nonwoven layer of a
substrate may comprise polymers such as polypropylene
and blends of polypropylene and polyethylene, while a
second nonwoven layer of the substate may comprise
fibers selected from polypropylene, polypropylene/poly-
ethylene blends, and polyethylene/polyethylene tereph-
thalate blends. In some forms, the second nonwoven lay-
er may comprise fibers selected from cellulose rayon,
cotton, other hydrophilic fiber materials, or combinations
thereof.
[0075] The fibers of the layer of the substrate may com-
prise monocomponent fibers, bi-component fibers,
and/or bi-constituent fibers, round fibers or non-round
fibers (e.g., capillary channel fibers), and may have major
cross-sectional dimensions (e.g., diameter for round fib-
ers) ranging from about 0.1 microns to about 500 mi-
crons. The fibers may also be a mixture of different fiber
types, differing in such features as chemistry (e.g. poly-
ethylene and polypropylene), components (monoand
bi-), denier (micro denier and >2 denier), shape (i.e. cap-
illary and round) and the like. The fibers may range from
about 0.1 denier to about 100 denier.
[0076] Example substrates are contemplated where a
first plurality of fibers and/or a second plurality of fibers
comprise additives in addition to their constituent chem-
istry. For example, suitable additives include additives
for coloration, antistatic properties, lubrication, softness,
hydrophilicity, hydrophobicity, and the like, and combi-
nations thereof.
[0077] As used herein, the term "monocomponent fib-
er(s)" refers to a fiber formed from one extruder using
one or more polymers. This is not meant to exclude fibers
formed from one polymer to which small amounts of ad-
ditives have been added for coloration, antistatic prop-
erties, lubrication, hydrophilicity, etc.
[0078] As used herein, the term "bi-component fib-
er(s)" refers to fibers which have been formed from at
least two different polymers extruded from separate ex-
truders but spun together to form one fiber. Bi-component
fibers are also sometimes referred to as conjugate fibers
or multicomponent fibers. The polymers are arranged in
substantially constantly positioned distinct zones across
the cross-section of the bi-component fibers and extend

continuously along the length of the bi-component fibers.
The configuration of such a bi-component fiber may be,
for example, a sheath/core arrangement where one pol-
ymer is surrounded by another or may be a side-by-side
arrangement, eccentric arrangements, a pie arrange-
ment, or an "islands-in-the-sea" arrangement. Some spe-
cific examples of fibers which may be used in the first
nonwoven layer include polyethylene/polypropylene
side-by-side bi-component fibers. Another example is a
polypropylene/polyethylene bi-component fiber where
the polyethylene is configured as a sheath and the poly-
propylene is configured as a core within the sheath. Still
another example is a polypropylene/polypropylene bi-
component fiber where two different propylene polymers
are configured in a side-by-side configuration. Addition-
ally, forms are contemplated where the fibers of a non-
woven layer are crimped.
[0079] Bi-component fibers may comprise two different
resins, e.g., a first polypropylene resin and a second poly-
propylene resin. The resins may have different melt flow
rates, molecular weights, or molecular weight distribu-
tions.
[0080] As used herein, the term "bi-constituent fiber(s)"
refers to fibers which have been formed from at least two
polymers extruded from the same extruder as a blend.
Bi-constituent fibers do not have the various polymer
components arranged in relatively constantly positioned
distinct zones across the cross-sectional area of the fiber
and the various polymers are usually not continuous
along the entire length of the fiber, instead usually forming
fibrils which start and end at random. Bi-constituent fibers
are sometimes also referred to as multi-constituent fib-
ers. In other examples, a bi-component fiber may com-
prise multi constituent components.
[0081] As used herein, the term "non-round fiber(s)"
describes fibers having a non-round cross-section and
includes "shaped fibers" and "capillary channel fibers."
Such fibers may be solid or hollow, and they may be tri-
lobal, delta-shaped, and may be fibers having capillary
channels on their outer surfaces.
[0082] Other example nonwoven materials for the sub-
states may comprise spunlace materials, needle
punched materials, wet-laid materials, or air-laid materi-
als, for example.

Examples/Combinations:

[0083]

1. An apparatus for altering a substrate for an ab-
sorbent article, comprising:

a first device;

a second device configured to transmit vibra-
tional energy toward a nip formed between the
second device and the first device; and
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a projection extending from the second device,
wherein the projection is in thermal communica-
tion with the second device and is positioned
proximate to a working surface of the second
device, and wherein the projection is configured
to cool a working surface of the second device
while a substrate is conveyed through the nip to
be altered by the vibrational energy.

2. The apparatus of paragraph 1, wherein the pro-
jection comprises a different material than a primary
material of the second device.

3. The apparatus of paragraph 1, wherein the pro-
jection comprises the same material as a primary
material of the second device.

4. The apparatus of any one of paragraphs 1 to 2,
wherein the projection is integral with the second de-
vice.

5. The apparatus of any one of paragraphs 1 to 2,
wherein the projection is joined to a portion of the
second device.

6. The apparatus of any one of paragraphs 1 to 5,
wherein the second device is a sonotrode, wherein
the first device is a rotating anvil, and wherein the
vibration energy is ultrasonic energy.

7. The apparatus of any one of paragraphs 1 to 6,
wherein an outer surface of the first device defines
a plurality of recesses, and wherein the recesses
have a shape configured to produce projections in
the substrate that are suitable for use in a touch fas-
tener.

8. The apparatus of any one of paragraphs 1 to 6,
wherein an outer surface of the first device compris-
es bonding nubs to produce bonds in the substrate.

9. The apparatus of any one of paragraphs 1 to 8,
comprising:
a second projection extending from the second de-
vice, wherein the second projection is in thermal
communication with the second device and is posi-
tioned at the location proximate to a working surface
of the second device, and wherein the second pro-
jection is configured to cool a working surface of the
second device while the substrate is conveyed
through the nip to be altered by the vibrational ener-
gy.

10. The apparatus of any one of paragraphs 1 to 9,
comprising a cavity in the second device proximate
to the working surface of the second device, wherein
the cavity is configured to convey a chilled fluid
through the second device to cool the working sur-

face of the second device while the substrate is con-
veyed through the nip to be altered by the vibrational
energy.

11. An apparatus for altering a substrate for an ab-
sorbent article, comprising:

a first device;

a second device configured to transmit vibra-
tional energy toward a nip formed between the
second device and the first device; and

a cavity in the second device proximate to a
working surface of the second device,

wherein the cavity is configured to convey a
chilled fluid through the second device to cool a
working surface of the second device while a
substrate is conveyed through the nip to be al-
tered by the vibrational energy.

12. The apparatus of paragraph 11, wherein the lo-
cation proximate to the working surface is within
about 0.5mm to about 15mm from the working sur-
face.

13. The apparatus of paragraphs 11 or 12, wherein
the second device is a sonotrode, and
wherein the vibration energy is ultrasonic energy.

14. The apparatus of any one of paragraphs 11 to
13, wherein an outer surface of the first device de-
fines a plurality of recesses, and wherein the recess-
es have a shape configured to produce projections
in the substrate that are suitable for use in a touch
fastener.

15. The apparatus of any one of paragraphs 11 to
13, wherein an outer surface of the first device com-
prises bonding nubs to produce bonds in the sub-
strate.

16. The apparatus of any one of paragraphs 11 to
15, comprising
providing a second cavity in the second device prox-
imate to the working surface of the second device,
wherein the cavity is configured to convey a chilled
fluid through the second device to cool the working
surface of the second device while the substrate is
conveyed through the nip to be altered by the vibra-
tional energy.

17. The apparatus of any one of paragraphs 11 to
16, comprising a projection extending from the sec-
ond device, wherein the projection is in thermal com-
munication with the second device and is positioned
proximate to the working surface of the second de-
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vice, and wherein the projection is configured to cool
the working surface of the second device while the
substrate is conveyed through the nip to be altered
by the vibrational energy.

Examples/Combinations:

[0084]

1. A method of manufacturing portions of absorbent
articles comprising:

conveying a substrate through a nip formed be-
tween a first device and a second device;

transmitting vibrational energy from the second
device toward the first device via the nip to alter
the substrate;

providing a projection extending from the sec-
ond device, wherein the projection is in thermal
communication with the second device, and
wherein the projection is positioned proximate
to a working surface of the second device;

cooling the second device by transferring ther-
mal energy from the second device to the pro-
jection; and

conveying a chilled fluid over the projection to
cool the projection.

2. The method of paragraph 1, wherein the step of
cooling the second device comprises cooling the
second device at a location that is within about
0.5mm to about 15mm from the working surface.

3. The method of paragraph 1 or 2, wherein the
chilled fluid comprises water, air, oil, or glycol.

4. The method of any one of paragraphs 1 to 3,
wherein the projection comprises a different material
than a primary material of the second device.

5. The method of any one of paragraphs 1 to 3,
wherein the projection comprises the same material
as a primary material of the second device.

6. The method of any one of paragraphs 1 to 5,
wherein the projection is integral with the second de-
vice.

7. The method of any one of paragraphs 1 to 5,
wherein the projection is j oined to a portion of the
second device.

8. The method of any one of paragraphs 1 to 7,
wherein the second device is a sonotrode, wherein

the first device is a rotating anvil, and wherein the
vibration energy is ultrasonic energy.

9. The method of any one of paragraphs 1 to 8, com-
prising providing a plurality of recesses in an outer
surface of the first device, and wherein the recesses
have a shape configured to produce projections suit-
able for use in a touch fastener.

10. The method of any one of paragraphs 1 to 9,
wherein the step of transmitting vibrational energy
from the second device toward the first device via
the nip to alter the substrate comprises locally sof-
tening a portion of the substrate to force a portion of
the softened material into the recesses to form pro-
jections suitable for use in a touch fastener.

11. The method of any one of paragraphs 1 to 9,
comprising conveying a second substrate through
the nip, and wherein the step of transmitting vibra-
tional energy from the second device toward the first
device via the nip to alter the substrate comprises
bonding the substrate to the second substrate.

12. The method of any one of paragraphs 1 to 11,
wherein the step of transmitting vibrational energy
from the second device toward the first device via
the nip to alter the substrate is intermittent.

13. The method of any one of paragraphs 1 to 12,
comprising:

providing a second projection extending from
the second device, wherein the second projec-
tion is in thermal communication with the second
device and is positioned proximate to the work-
ing surface of the second device;

cooling the second device by transferring ther-
mal energy from the second device to the sec-
ond projection; and

conveying the chilled fluid over the second pro-
jection to cool the second projection.

14. The method of any one of paragraphs 1 to 13,
comprising:

providing a cavity in the second device proxi-
mate to the working surface of the second de-
vice;

conveying a chilled fluid through the cavity; and

cooling the second device by transferring ther-
mal energy from the second device to the chilled
fluid.
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[0085] The dimensions and values disclosed herein
are not to be understood as being strictly limited to the
exact numerical values recited. Instead, unless other-
wise specified, each such dimension is intended to mean
both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension dis-
closed as "40 mm" is intended to mean "about 40 mm."

Claims

1. A method of manufacturing portions of absorbent ar-
ticles comprising:

conveying a substrate through a nip formed be-
tween a first device and a second device;
transmitting vibrational energy from the second
device toward the first device via the nip to alter
the substrate;
providing a cavity in the second device proxi-
mate to a working surface of the second device;
conveying a chilled fluid through the cavity; and
cooling the second device by transferring ther-
mal energy from the second device to the chilled
fluid.

2. The method of Claim 1, wherein the step of cooling
the second device comprises cooling the second de-
vice at a location that is within about 0.5mm to about
15mm from the working surface.

3. The method of Claims 1 or 2, wherein the second
device is a sonotrode.

4. The method of any one of Claims 1 to 3, wherein the
vibration energy is ultrasonic energy.

5. The method of any one of Claims 1 to 4, comprising
providing a plurality of recesses in the outer surface
of the first device, and wherein the recesses have a
shape configured to produce projections suitable for
use in a touch fastener.

6. The method of Claim 5, wherein the step of trans-
mitting vibrational energy from the second device
toward the first device via the nip to alter the sub-
strate comprises locally softening a portion of the
substrate to force a portion of the softened material
into the recesses to form projections suitable for use
in a touch fastener.

7. The method of any one of Claims 1 to 6, comprising
conveying a second substrate through the nip,
wherein the step of transmitting vibrational energy
from the second device toward the first device via
the nip to alter the substrate comprises bonding the
substrate to the second substrate.

8. The method of any one of Claims 1 to 7, wherein the
step of transmitting vibrational energy from the sec-
ond device toward the first device via the nip to alter
the substrate is intermittent.

9. The method of any one of Claims 1 to 8, wherein the
chilled fluid comprises water or air.

10. The method of any one of Claims 1 to 8, wherein the
chilled fluid comprises glycol.

11. The method of any one of Claims 1 to 8, wherein the
chilled fluid comprises oil.

12. The method of any one of Claims 1 to 11, comprising:

providing a second cavity in the second device
proximate to the working surface of the second
device;
conveying the chilled fluid through the second
cavity; and
cooling the second device by transferring ther-
mal energy from the second device to the chilled
fluid.

13. The method of any one of Claims 1 to 12, comprising

providing a projection extending from the sec-
ond device, wherein the projection is in thermal
communication with the second device and is
positioned proximate to the working surface of
the second device; and
cooling the second device by transferring ther-
mal energy from the second device to the pro-
jection.
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